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(54) METHOD FOR POLISHING WAFER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a single side mirror wafer 
having a high accuracy planarity at a low cost. 
SOLUTION; A semiconductor wafer 19 having a thin film on the 
opposite sides formed when it is left as it is or during cleaning is held 
\in a carrier hole 16a formed in a carrier plate 1.6. While supplying 
/ /?\~ ^polishing liquid to the wafer surface, the plate is moved in a plane 
\~ ^parallel with the surface of the carrier plate between an upper lapping 
plate 1 1 fixed with a first polishing cloth 13 and a lower lapping plate 
12 fixed with a second polishing cloth 14 thus polishing the surface of 
the wafer. In such a method for polishing a semiconductor wafer, the 
thin film on the rear surface of the wafer touching the lower lapping 
plate is left as it is and the thin film on the surface of the wafer 
touching the upper lapping plate is removed, the polishing liquid 
exhibits a higher polishing rate to the wafer material than to the thin 
film, the first polishing cloth has hydrophilicity and the second polishing cloth has water repeilency. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



1 



JP 2003-257900 

CLAIMS 



[ClaimCs)] 

[Claim 1]Ho!ding a semiconductor wafer (19) which has the thin film produced during natural neglect or 
washing to both sides, and supplying grinding liquid on said wafer (19) surface in a carrier hole (16a) formed 
in a carrier piate (16). Between lower lapping plates (12) on which a top board (11) and the 2nd abrasive 
cloth (14) with which the 1st abrasive cloth (13) was stuck were stuck, In a grinding method of a 
semiconductor wafer which makes said plate (16) exercise in a field parallel to the surface of said carrier 
plate (16), and carries out flat-surface polish of said wafer (19), A thin film (19a) is made to remain at the 
wafer rear face which touches a lower lapping piate (12) among thin fiims of a surface and rear surface of 
said wafer (19), A process of removing a thin film of a wafer surface which touches a top board (11) is 
included, A grinding method of a semiconductor wafer, wherein said grinding liquid has polishing speed higher 
than polishing speed to said thin film to material of said wafer, said 1st abrasive cloth (13) has hydrophilic 
nature and said 2nd abrasive cloth (14) has water repellence. 

[Claim 2]A thin film (19a) is made to remain at the wafer rear face which touches a top board (1 1) among 
thin films of a surface and rear surface of a wafer (19), The grinding method according to claim 1 with which 
said 1st abrasive cloth (13) has water repellence, and said 2nd abrasive cloth (14) has hydrophilic nature 
including a process of removing a thin film of a wafer surface which touches a lower lapping plate (12). 
[Claim 3]The grinding method according to claim 1 or 2 whose semiconductor wafer (19) is a silicon wafer 
and whose thin film (1 9a) is an oxide film. 

[Claim 4]The grinding method according to claim 1 or 2 whose polished abrasive concentration of grinding 
liquid is 1 or less % of the weight of an alkaline solution. 

[Claim 5]The grinding method according to claim 1 or 2 which removes a thin film produced on the wafer 
(19) surface with a fluoric acid system etching reagent. 

[Claim 6]The grinding method according to claim 1 or 2 which is the nonwoven fabric in which 
water-repellent abrasive cloth impregnated a nonwoven fabric with fiuororesin. 

[Claim 7]The grinding method according to claim 1 or 2 which is a nonwoven fabric, urethane foam, or suede 
coated with water-repellent abrasive cloth with fluororesin in the surface. 

[Claim 8]The grinding method according to claim 1 or 2 whose abrasive cloth of hydrophilic nature is a 
nonwoven fabric, urethane foam, or suede. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the grinding method of the semiconductor wafer which can 

obtain super-high flatness by low cost. 

[0002] 

[Description of the Prior ArtjThe manufacturing process of a semiconductor wafer, for example, a silicon 
wafer, The wafer produced from the silicon single crystal ingot pulled up by starting and slicing is 
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constituted from camfering, mechanical polishing (wrapping), etching, mirror polishing (polishing), and a 
process to wash, and it is produced as a wafer which has highly precise display flatness. Some of the 
processes are replaced by the purpose, or the multiple— times, loop of these processes is carried out or 
other processes, such as heat treatment and grinding, are added, they are replaced, and various processes 
are performed. 

[0003] Among these, mirror polishing is the process of manufacturing the mirror surface wafer which has 
optical gloss and does not have working distortion. Conventionally, generally mirror polishing of the silicon 
wafer was performed by one side grinding method. 

[0004] However, the silicon wafer manufacture which has highly precise display flatness is demanded, and 
the limit is pointed out in the one side mirror polishing method of the conventional silicon wafer as the 
minuteness making of a semiconductor device and high integration progress. The double-sided mirror 
polishing method of the silicon wafer was proposed as one policy which solves this problem. This is the 
method of finishing a silicon wafer, loading with into a career a little thinner than thickness, and carrying out 
mirror polishing by the same mechanism as double-sided wrapping. Mirror polishing of the surface and rear 
surface of a wafer is carried out by this doubie-sided polish device, and very highly precise display flatness 
and uniform thickness are obtained. 
[0005] 

[Problem(s) to be Solved by the !nvention]However, since highly precise display flatness is obtained, the 
mirror polishing method by the above-mentioned double-sided polish device is a very useful method, but 
Since the double-sided mirror surface wafer which it is most using the one side mirror surface wafer which 
carried out mirror polishing only of one side in the present semiconductor device process, and is obtained by 
doubie-sided simultaneous polish is produced by carrying out mirror polishing of the surface and rear 
surface of a wafer simultaneously, It was hard to attach distinction of the surface and rear surface, for 
example, since the rear face was ground, detection of the wafer existence in the conveyance system in a 
device process had produced inspection difficulty and problems, such as carrying out wrong detection. 
[0006]For this reason, mirror polishing of the wafer surface and rear surface was not carried out, and the 
wafer which mirror polishing only of one side is carried out, and has the same high display flatness as that by 
which double-sided mirror polishing was carried out is demanded. In order to cater to such a request, the art 
which grinds only one side is proposed using the effective doubie-sided polish device as a high flattening 
processing method. For example, before giving double-sided mirror polishing, an oxide film or a nitride is 
formed in the schedule [ of not grinding ] side of a wafer, and the method of giving double-sided polish to a 
wafer and carrying out mirror surface finish only to the schedule side of a wafer is proposed 
(JP, 1 0-3031 54,A). In this method, the oxide film or nitride which is a protective film is formed by a CVD 
method or thermal oxidation processing. 

[0007] However, in the polishing technique shown in the above-mentioned gazette, since the process of 
membrane formation and removal was added, the manufacturing cost increased, and there was a problem to 
which a throughput falls. There was also a possibility that problems, such as contamination depended like a 
heat process and generating of the particle at the time of film removal, might arise. 

[0008]On the other hand, abrasive cloth used for polish is made into hydrophilic nature in order to usually 
have the polishing capability. However, when grinding only one side using a double-sided polish device, the 
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hydrogen bond was produced between abrasive cloth and a schedule [ of not grinding 3 side, the contact 
resistance at the time of polish became large, and the fault to which the stability in processing falls was 
produced. 

[0009]The purpose of this invention is to provide the grinding method of the semiconductor wafer which can 

obtain the one side mirror surface wafer which has highly precise display flatness by low cost 

[0010] 

[Means for Solving the ProblemjAn invention concerning claim 1 holds the semiconductor wafer 19 which 
has the thin film produced during natural neglect or washing in the carrier hole 16a formed in the carrier 
piate 1 6 to both sides, as shown in drawing 1 , Between the lower lapping plates 1 2 on which the top board 1 1 
and the 2nd abrasive cloth 14 with which the 1st abrasive cloth 13 was stuck were stuck, supplying grinding 
liquid to the wafer 1 9 surface, It is improvement of a grinding method of a semiconductor wafer which makes 
the plate 16 exercise in a field parallel to the surface of the carrier plate 16, and carries out flat-surface 
polish of the wafer 1 9. This characteristic composition makes a thin film remain at the wafer rear face which 
touches the lower lapping plate 12 among thin films of a surface and rear surface of the wafer 19, Grinding 
liquid is in a place where polishing speed to material of a wafer is higher than polishing speed to a thin film at, 
the 1st abrasive cloth 13 has hydrophilic nature at, and the 2nd abrasive cloth 14 has water repellence 
including a process of removing a thin film of a wafer surface which touches the top board 1 1 , An invention 
concerning claim 2 is an invention concerning claim 1, and is a grinding method with which a thin film is made 
to remain at the wafer rear face which touches a top board among thin films of a surface and rear surface of 
a wafer, the 1st abrasive cloth has water repellence including a process of removing a thin film of a wafer 
surface which touches a lower lapping plate, and the 2nd abrasive cloth has hydrophilic nature. By supplying 
grinding liquid whose polishing speed to material of a wafer is higher than polishing speed to a thin film in an 
invention concerning claim 1 or 2, and grinding the surface side of a semiconductor wafer selectively, The 
wafer rear-face side where a thin film remains has a low grinding rate, the wafer surface side where a thin 
film was removed to polish hardly advancing has a high grinding rate, and good polish is performed. Since a 
hydrogen bond is not produced between wafer rear faces where a thin film which is this non-polished 
surface by giving water repellence to the 2nd abrasive cloth 14 remains, contact resistance with a thin film 
at the time of polish can be made small. Therefore, it fully functions as a protective film also with a thin film 
produced during natural neglect or washing, and since a process of providing especially an oxide film is not 
needed, increase of cost by process addition in membrane formation or removal can be controlled, and 
generating of particle accompanying contamination and film removal which are depended like a heat process 
can also be suppressed. As a result, stability in processing can improve and a wafer which has highly precise 
display flatness can be obtained with high yield. 
[0011] 

[Embodiment of the Invention]Next, based on a drawing, polish of a silicon wafer is mentioned as an example 
and an embodiment of the invention is described. As shown in drawing 1 , stick the 1st abrasive cloth 13 on 
the top board 11, and the double-sided polish device 10 sticks the 2nd abrasive cloth 14 on the lower 
lapping plate 12 at the top board 11 and the lower lapping plate 12 which face, respectively, The thin disk 
which finishes the silicon wafer which has the thin film produced during natural neglect or washing in the 
meantime, and is called the carrier plate 18 a little thinner than thickness is set 4-5 sheets with the whole 
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surface plate. The numerals 21 in drawing 1 show piping which supplies grinding liquid between a top board 
and a lower lapping plate. The four carrier holes 1 6a of a diameter larger about 0/5-2 mm than a wafer outer 
diameter were formed, and the carrier plate has taken the structure where it can load with the wafer 19, in 
this carrier hoie 1 6a, as shown in drawing 2; As shown in drawing 3 , the carrier plate 1 6 gears with the sun 
gear 17 located at the center of the surface plate 12, and the internal gear 18 located in the circumference 
of a periphery of a surface plate, respectively, and is held. The surface and rear surface of a wafer is ground 
using complicated movement called rotation of an up-and-down surface plate, revolution of a career, and 
rotation of the wafer itself, applying specified pressure on both sides of the wafer 19 between the top board 

1 1 and the lower lapping plate 12, after setting the silicon wafer 19 to the carrier hole 16a. Drawing 3 shows 
one carrier plate held at the surface plate. 

[Q012]The characteristic composition of this invention makes a thin film remain at the wafer rear face which 
touches the lower Sapping plate 12 among the thin films of the surface and rear surface of the wafer 19, 
Grinding liquid is in the place where the polishing speed to the material of a wafer is higher than the polishing 
speed to a thin film at, the 1 st abrasive cloth 1 3 has hydrophilic nature at, and the 2nd abrasive cloth 14 has 
water repelience including the process of removing the thin film of the wafer surface which touches the top 
board 11. 

[0013]The oxide film of the wafer surface which touches the top board 11 among the oxide films of the 
silicon wafer produced by washing and natural oxidation by the ozone wash before grinding etc. is 
beforehand removed by the fluoric acid system etching reagent. Since this oxide film is a very thin oxide film, 
it is easily removable with a fluoric acid system etching reagent. As grinding liquid whose polishing speed to 
the material of a wafer is higher than the polishing speed to a thin film, 1 or less % of the weight of an alkaline 
solution is used for polished abrasive concentration. Since this grinding liquid does not almost have 
mechanical scouring by an abrasive grain and it has, chemical scouring, i.e., the etching operation, by an 
alkaline solution, Even if it grinds using this grinding liquid, most oxide films which remain at the wafer rear 
face are not ground, but only the wafer surface which removed the oxide film and was exposed is ground. 
[00-1 4] In order to give polishing capability, let abrasive cloth which usually stuck the polish device on the top 
board and the lower lapping plate be hydrophilic nature. Therefore, hydrophilic nature is not given to 
abrasive cloth but resistance at the time of polish can be made small by considering it as water repelience 
conversely. Then, by making into water repelience the 2nd abrasive cloth 14 stuck on the lower lapping plate 

12 in contact with wafer 19 rear face, and making into hydrophilic nature the 1st abrasive cloth 13 stuck on 
the top board 1 1 in contact with a wafer surface, Since grinding resistance becomes small, without 
producing a hydrogen bond between the oxide film 19a and the 2nd abrasive cloth 14 which remain at the 
wafer 19 rear face, Desorption, lack, etc. of the oxide film 19a by polish can be controlled, and since the big 
grinding resistance between the 1st abrasive cloth 13 that has hydrophilic nature is obtained, the wafer 19 
surface is ground by the mirror plane. Therefore, the wafer by which maintained highly precise display 
flatness, while mirror polishing was carried out Is producible. The nonwoven fabric in which the 
water-repellent abrasive cloth of this invention impregnated the nonwoven fabric with fluororesin, the 
nonwoven fabric coated with fluororesin in the surface, urethane foam, suede, etc. are mentioned. A 
nonwoven fabric, urethane foam, suede, etc. to which the abrasive cloth of hydrophilic nature does not 
perform resinating or chemicals processing specially are mentioned. Suede laminates poiyurethane to the 
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substrate using the textiles or knitting which performed surface finish modeled on the suede hide, the sheet 
which impregnated polyester felt with polyurethan.e, etc., grows up a foaming iayer into polyurethane, and 
means what removed the surface part and provided the feathers-like opening in the foaming layer. 
[001 5] Although this embodiment explained using the double-sided polish device with which the sun gear 
was incorporated, the double-sided polish device with which the sun gear is not incorporated may be used. 
[001 6] Although the thin film 19a was made to remain at the wafer rear face which touches the iower lapping 
plate 12, the thin film of the wafer surface which touches the top board 1 1 was removed and the wafer was 
ground with the 1st abrasive cloth 13 that has hydrophilic nature, and the 2nd abrasive cloth 14 that has 
water repeiience, The thin film 19a may be made to remain at the wafer rear face which touches the top 
board 1 1 , the thin film of the wafer surface which touches the lower lapping plate 1 2 may be removed, and a 
wafer may be ground with the 1st abrasive cloth 13 that has water repeiience, and the 2nd abrasive cloth 14 
that has hydrophilic nature. 
[00173 

[Effect of the Invention]By according to this invention, supplying the grinding liquid whose polishing speed to 
the material of a wafer is higher than the polishing speed to a thin film, and grinding the surface side of a 
semiconductor wafer selectively, as stated above, The wafer rear-face side where a thin film remains has a 
low grinding rate, the wafer surface side where the thin film was removed to polish hardly advancing has a 
high grinding rate, and good polish is performed. Since a hydrogen bond is not produced between the wafer 
rear faces where the thin film which is this non-polished surface by giving water repeiience to the 2nd 
abrasive cloth remains, contact resistance with the thin film at the time of polish can be made small 
Therefore, since it is not necessary to fully function as a protective film and to provide an oxide film in 
particular also with the thin film produced during natural neglect or washing, increase of the cost by the 
process addition in membrane formation or removal can be controlled, and generating of particle can also be 
suppressed. As a result, the stability in processing can improve and the wafer which has highly precise 
display flatness can be obtained with high yield. 
[Brief Description of the Drawings] 

[Drawing 1]The fragmentary sectional view of the double-sided polish device used for this embodiment. 

[Drawing 2] The upper surface explanatory view of the career in a double- sided polish device. 

[Drawing 3]The upper surface explanatory view of the surface plate which set the career in a double-sided 

polish device. 

[Description of Notations] 

10 Double-sided polish device 

1 1 Top board 

1 2 Lower lapping plate 

13 The 1st abrasive cloth 

14 The 2nd abrasive cloth 

1 6 Carrier plate 
1 8a Carrier hole 

17 Sun gear 

1 8 Interna! gear 
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19 Silicon wafer 
21 Piping 



[Translation done.] 
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